Laser desorption/ionization of solid uranium trioxide or ammonium diuranate yielded in the gas phase molecular uranium oxide anions with compositions ranging from [ Laser desorption/ionization (LDI), or laser ablation, coupled to mass spectrometry is a technique that has
2 produced numerous examples of novel molecular species [6] [7] [8] . Several negatively charged metal chalcogenide clusters, namely sulfides [9] [10] [11] and oxides [8, [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] have been previously generated by LDI and studied by Fourier transform ion cyclotron resonance mass spectrometry (FTICR/MS).
Here we report that LDI of uranium trioxide (anhydrous/orange and hydrated/yellow) and ammonium diuranate, as powders or pellets, readily yields in the gas phase molecular uranium oxide anions with compositions ranging from [UO n ] -, with n = 2-4, to [U 14 O n ] -, with a tentatively assigned range n = 32-35.
Single or multiple pulses from a Spectra-Physics GCR-11 Nd:YAG laser at the fundamental wavelength recognized. Typically, the anhydrous UO 3 and the ADU samples gave rise to low amounts of anions containing hydrogen, but these were enhanced in the case of the hydrated UO 3 sample. These results suggest that the hydrogens in the product ions originate primarily from water or hydroxyl groups in the samples. The relative intensities of each group of clusters with the same number of U atoms showed a wide variation, even from spot to spot the same sample; within each group relative intensities were more constant. There was no attempt to systematically study these variations in intensity, for instance in relation to the laser power density. Accordingly, the irreproducible appearance of high-abundance cluster groups such as U 5 O n -in Figure 1a should not necessarily be considered to indicate special stability.
In Figure 2 we present a map of the [U Figure 1a by the convergence towards the line corresponding to [U x O 2,5x ] -; the O/U ratio clearly tends to 2.5 as the size of the clusters increases.
The abundant UO 4 -species, which formally comprises U(VII), is a remarkable result. To probe the stability of this species, the following gas-phase oxidation reaction was studied:
The reaction given by Equation (1) The structures and chemical properties of some of the lower mass uranates are being investigated via gasphase reactivity studies and theoretical calculations [27] .
Cationic uranium oxide clusters [U x O n ] + (x = 2-9; n = 3-24) could also be produced from the same samples used in the generation of the uranates. This type of clusters has been previously obtained in several studies using either fast-atom bombardment (FAB) [28, 29] or LDI [30] [31] [32] [33] [34] [35] . Figure 3 shows a representative mass spectrum obtained from a powdered anhydrous UO 3 sample, in which the highly abundant UO + and UO 2 + ions were ejected prior to detection; no UO 3 + was ever detected. As with the anions, the formation of cations containing hydrogen was increased when hydrated UO 3 was used. In Figure 4 we present a map of the compositions, respectively. Contrary to the anions, no "hypervalent" U species were observed but, intriguingly, as in the case of the anions, the formal valence on U appears to tend to 5 while the O/U ratio approaches ca. 2.5, as the size of the clusters increases.
The disparate results for the negative and positive uranium oxide speciation are noteworthy. As is seen in 
